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TRANSPORTATION— 
THE  MASTER  KEY 
TO  PROGRESS 


By  EDWARD  J.  KEARNEY 

Delivered  at  Lenox,  Mass.,  by  its  retiring  President,  before  the 

NATIONAL  MACHINE  TOOL 
BUILDERS'  ASSOCIATION 


Oct.  3,  1923 


NATIONAL  MACHINE  TOOL 
BUILDERS'  ASSOCIATION, 
PROVIDENT  BANK  BLDG., 
CINCINNATI,  OHIO,  ON 
REQUEST  WILL  SUPPLY 
COPIES  OF  THIS  ADDRESS 


MACHINE  tools  are  called,  and 
rightly  so,  the  "Master  Tools 
of  Industry    but  they  are  not 

a  primary  product,  creating 
their  own  demand,  or  connected,  ex- 
cept very  indirectly,  with  individual 
consumption.  They  are  the  instru- 
ments necessary  to  the  creation  of  ma- 
chines that  themselves  reach  the  final 
a)nsumer,  such,  for  example,  as  carpet- 
sweepers,  automobiles,  and  radio 
outfits,  and  also  for  the  creation  of 
machines  that  are  many  times  removed 
from  the  ultimate  consumer,  such,  for 
example,  as  the  steel  mills  that  make 
the  rails,  that  carry  the  locomc^ves, 
that  draw  tiie  cars,  that  deliver  to  tiie 
consumer  the  carpet-sweeper,  the  auto- 
mobile, and  the  radio  outfit.  So  it 
turns  out  that  new  developments  to 
which  we  look  to  give  impetus  to  our 
industry  are  not  of  our  creating. 
When  a  new  machine,  or  a  more 
highly  developed  old  one,  presents  a 
donand,  either  for  greater  precisi<m 
of  manufacture  or  increased  produc- 
tion at  less  cost,  we  meet  that  demand 
and  in  that  way  make  our  contribu- 
tion to  progress. 

During  the  last  sixty  years  there 
have  been  many  new  developments 
that  were  of  such  magnitude  and  which 
came  forward  with  such  a  rush,  that 
they,  together  with  production  ah^dy 
established,  created  a  peak  demand 
for  machine  tools.  Every  one  of  these 
forward  movements  left  the  industry 
on  a  higher  level  than  before.  Among 
the  developments  that  have  given  this 
added  impetus  to  the  industry  that  may 
be  mentioned  as  examples  are  the  sew- 


ing-nuu:hine,  the  electric  generator  and 
motor,  the  bicycle,  and  the  automobile. 

REACTION  AFTER  POST-WAR  BOOM 

The  reaction  following  the  artificial 
stimulus  of  the  war  and  the  post-war 
boom,  when  machine  tools  were  in  un- 
compromising demand,  has  not  yet  left 
us.  Our  sufferii^  has  been  long  and 
intense.  Hie  statistics  which  we  began 
to  gather  in  1920  show  that  as  com- 
pared with  the  first  quarter  of  that 
year,  the  business  of  the  third  quarter 
of  1921  was  only  10%,  due  to  both  re- 
duced prices  and  reduced  volume.  The 
gradual  improvement  tibat  has  bera 
made  since  shows  that  our  factories, 
taken  as  a  whole,  are  now  working  at 
only  about  one-third  of  their  capacity. 
Under  such  conditions,  it  is  not  sur- 
prising that  many  of  our  members  have 
been  forced  into  receiverships,  and  the 
strongest  have  seen  their  surpluses 
diminish,  and,  in  many  cases,  their 
capital  impaired.  T^xre  are  no  figures 
on  whidi  to  base  the  assertion,  but  it  is 
my  belief  that  a  combined  financial 
statement  of  the  industry  made  now, 
as  compared  with  three  years  ago, 
would  show  a  shrinkage  or  net  loss  of 
at  least  25%  in  the  total  net  value  of 
the  industry.  When  we  met  in  annual 
omvention  three  years  ago,  we  had  on 
our  membership  roll  209-  Today,  it  is 
reduced  to  135. 

It  is  not  known  among  businessmen 
generally  that  the  machine  tool  indus- 
try suffers  during  the  downward  swing 
of  the  business  cycle  to  a  far  greater 
extent  than  ordinary  manufacturing 
lines,  for  the  reason  tlmt  our  product 


is  bought  mainly  during  periods  of  ex- 
pansion. The  carpet-sweeper  manu- 
facturer, when  his  business  shrinks 
5%p  buys  no  more  madiine  tools,  so 
our  business,  as  far  as  he  is  con- 
cerned, falls  100%.  The  example  could 
be  extended  almost  indefinitely.  If  we 
were  sufficiently  numerous  to  be  of  im- 
portance in  our  national  elections,  at- 
tempts would  long  ago  have  been  made 
to  capitalize  our  distress  at  the  polls. 
Is  it  therefore  any  wonder  that  we  are 
asking  one  another  whoever  we  get 
together  by  two's  and  three's,  "What  is 
the  next  development  that  will  sus- 
tain the  machine  tool  industry?"  Every 
one  has  an  answer.  I  have  mine.  It 
is  general,  mechanical,  industrial,  and 
agricultural  development  and  pros- 
perity, with  TRANSPORTATION 
THE  MASTER  KEY  TO  PROG- 
RESS. Unfortunately  there  are  cer- 
tain elements  in  our  political  life  that 
would  throw  the  key  into  the  well  and 
prevent  entrance  into  that  temple  of 
well-being — "universal  prosperity." 

Future  progress  depends  on  ade- 
(juate  transportation  facilities.  So 
important  is  this  that  it  ^ould  be  a 
matter  of  &e  most  serious  concern  of 
every  businessman  and  citizen.  It  is 
this  view  that  leads  me  to  present  an 
outline  of  the  case  and  show  where 
we  can  do  something  for  ourselves  and 
in  the  public  interest. 

There  are  few  people  not  actively 
connected  with  railways  or  who  lave 
not  made  a  study  of  tteir  growth,  who 
have  any  idea  as  to  the  enormous  ex- 
tent to  which  transportation  in  this 
country  has  grown,  or  to  where  it  will 
lead  with  the  present  rate  of  growth 
continued.  This  is  why  we  should 
be  concerned. 

PASSENGER 

It  seems  to  be  a  part  of  our  national 
genius  to  travel.  This  is  due  in  part 


to  the  prosperity  of  our  people,  and  in 
part  to  our  universal  educational  sys- 
tem  which  carries  with  it  llie  desire  to 
see  other  sections  of  our  OHmtry  and 
other  lands.  For  example,  the  Iowa 
farmer,  when  the  corn  crop  is  good 
and  hogs  are  high,  spends  die  winter 
at  Long  Beach,  California.  The  Col- 
orado school  teadher  iqptmds  her  vaca- 
tion attending  sunumr  school  at 
Columbia  University.  The  Ohio  busi- 
ness man  goes  South  for  a  late  and 
an  early  game  of  golf,  and  aU  of  the 
newly-weds  see  Niagara. 

In  addition  to  this,  the  system  of 
marketing  our  products  has  brought 
about  extensive  travel  on  the  part  of 
representatives  of  manufacturing  con- 
cemsy  wholesalers,  and  others,  so  tiiat 
railway  travel,  in  spite  of  Ihe  coming 
of  the  automobile,  is  growing  rapidly. 
In  1880  the  per  capita  travel  was 
approximately  100  miles,  which  has 
continued  to  gCow  steadily  dtmng 
each  decade  until  it  is  now  about  400. 
These  figures  show  their  true  com- 
parison when  it  is  recollected  that  the 
population  of  the  United  States  in 
1880  was  oofy  SOfiOOjOOO,  ineaning 
that  the  numher  of  passenger,  miles 
traveled  at  the  present  time  is  over 
eight  times  what  it  was  in  1880. 

FREIGHT 

When  we  come  to  the  study  of  the 
subject  of  freight,  we  find  a  similar 
condition  with  the  difference  that  the 
rate  of  increase  is  much  more  rapid. 
The  per  capita  ton  miles  rising  steadily 
during  the  period,  multiplied  itself 
about  six  to  one.  In  1880  the  nimiber 
of  tons  of  freight  hauled  one  mile 
was  32  billion  (32,000,000,000) ; 
while  it  is  estimated  that  for  the  year 
1923  it  wiU  be  beyond  415  billion 


(415,000,000,000),  or  13  times  as 
mudi. 

ScHne  investigators  are  of  the  opin- 
ion that  Ihe  length  of  haul  will 

diminish,  owing  to  the  tendency  to 
establish  factories  in  other  than  the 
strictly  industrial  sections  and  nearer 
to  the  point  of  consumption.  This 
would  have  the  e&ei^  of  keeping 
6omi  tibe  ton-miles  as  compared  with 
the  number  of  cars  loaded.   But,  on 
Ae  other  hand,  the  motor  truck  on 
hard  roads  is  taking  away  many  of 
the   short   hauls,   tending  again  to 
lengthen  the  average  haul.    At  the 
present  time  the  product  of  the  mine, 
the  forest,  and  the  farm  fimushes 
70%  of  all  the  freight,  and  none  of 
these  can  be  moved.    State  traffic 
furnishes  but   15%   of  the  whole, 
while  interstate  traffic  furnishes  85%. 
In  this  discussion  passenger  traffic 
would  be  eliminated  if  it  were  posstUe, 
but  people  will  and  must  travel,  and 
Ae  high  speed,  preference  trains  fur- 
nished for  their  accommodation  clutter 
up  the  tracks,  increase  the  time  and 
cost  of  getting  slower-footed  freight 
over  the  road,  and  consequently  in- 
crease the  numb^  of  freight  cars  and 
locomotives  aeoessftiy  for  a  given 
volume. 

FUTURE  TRANSPORTATION 
KEQUmEMENTS 

Every  factor  in  the  economic  pro- 
gress of  our  country  points  to  greater 
production,  greater  wealth,  and  higher 
standards  of  living;  consequently, 
greater  consomplicm,  necessitating 
mott  and  better  tran^rtation.  There 
are  ample  grounds  for  the  prediction 
that  within  20  years  we  shall  demand 
of  the  railroads  the  moving  of  twice 
the  amount  of  freight  carried  today, 
or  more  than  800  billion  ton-mites.  In 
addition,  they  will  be  caUed  on  to 


provide  for  a  75%  increase  in  liie 
passenger  miles  toaveled.  Given  flie 
vitalizing  power  of  sustained  credit, 
without  which  nothing  can  be  done, 
is  it  a  task  capable  of  accomplishment  ? 
Will  it  be  possible  in  this  space  of 
time  to  provide  facilities  to  dispose 
of  this  overwhelming  volume?  Are 
there  any  improvements  in  sight  that, 
if  applied,  will  help  to  a  solution? 

TOm  OF  MMGTKMf 

For  the  purpose  of  bringing  the 
answer  to  you,  a  tour  of  inspection 
was  taken  by  me  last  monlli,  railway 
officials  and  workmen  interviewed, 
engineers  connected  with  railway 
supply  and  manufacturing  concerns 
questioned,  and  other  sources  of  in- 
formation consulted,  resulting  in  the 
accumulation  of  data  many  times  the 
amount  that  it  is  possU)]<e  to  present 
here. 

StSDR  ON  A  FULLY  EQUIPPfiP  MIKADO 

One-third  of  the  way  back  to  the 
beginning  of  railways,  your  President 
was  engaged  through  the  greater  part 
of  seven  years  in  supplying  fuel  to 
the  small  but  hungry  furnaces  of  the 
locomotives  of  that  day.  Since  then, 
while  he  has  depended  for  his  liveli- 
hood on  the  design  and  manufacture 
of  machine  tools,  interest  has  not  been 
lost  in  the  development  of  railway 
appliances  and  their  application  to 
the  growing  needs  of  the  country. 
Interest  in  railway  devek>i»nait  h^, 
however,  not  taken  the  form  of  active 
contact  so  that  it  wiU  be  30  years  next 
month  since  last  standing  on  the  deck 
of  a  moving  locomotive.  It  is  easy, 
under  such  circumstances,  to  imagine 
the  thrill  received  from  a  ride  taken 
a  few  days  ago  on  a  modem  fre^t 
kxxmiotive  many  times  the  siz^  and 
buming  only  about  one-half  the  coal 


per  unit  of  useful  work  of  its  prede- 
cessors of  30  years  ago.  The  com- 
parison also  applies  to  many  of  its 
contemporaries  as  far  as  fuel  con- 
sumption is  cmicemed. 

LARGER  LOCOMOTIVES 

Throughout  tiie  years  of  railroad 
building,  when  attention  was  princi- 
pally given  to  the  extension  of  lines 

and  territorial  development,  locomo- 
tives changed  mainly  in  size,  the 
general  construction  remaining  about 
ihe  same.  Each  decade  saw  larger 
and  larger  locomotives  in  use,  but  all 
embodying  approximately  the  same 
principles  and  methods  of  steam- 
making  and  distribution  as  were  em- 
ployed in  the  eight-wheelers  of  the 
sixties. 

S|]PER4iEATlNG 

Investigation  shows  that  improve- 
ments have  now  been  made  greatly 
increasit^  the  economy  and  power  of 
the  steam  locomotive.  This  has  been 
brought  about  by  adding  new  princi- 
ples, such,  for  example,  as  super- 
heating, which  means  that  the 
temperature  of  the  steam  is  raised 
above  the  temperature  which  it  nor- 
mally has  when  in  contact  with  the 
water  from  which  it  is  made,  the 
additional  heat  added  being  entiiely  a 
gain  in  econmny*  ■ 

The  increase  in  efficiency,  due  to 
the  use  of  super-heating,  means  less 
fuel  consumption  for  a  given  output 
of  work,  or  an  increased  output  of 
work  widi  the  same  fuel  consumption. 
This  increase  varies  according  to  fhe 
conditions,  and,  at  the  higher  speeds 
at  which  freight  locomotives  are  op- 
erated, say  from  20  to  40  miles  per 
hour,  amounts  to  as  much  as  33% 
increase  in  draw-bar  pull    This  im- 


provement has  been  applied  to  about 
50%  of  the  locomotives  now  in  use. 

F£ED  WAT£R  HEATERS 

It  may  seem  strange  that  such  a 
simple  device  as  a  feed  water  heater, 
which  has  been  used  in  stationary 
practice  so  long,  has  not  been  geni- 
ally applied  to  locomotives.  It  must 
be  remembered  that  tiie  locomotive  is 
limited  to  the  width  of  the  track  upon 
which  it  runs,  which  cannot  be  made 
wider,  and  to  the  height  and  width 
of  bridges  and  tunnels.  Within  this 
space  everything  that  is  to  be  attached 
to  a  locomotive  must  be  placed,  and 
it  has  taxed  designers  to  the  utmost  to 
provide  these  extra  devices  within  the 
limits  allowed,  and  at  the  same  time 
make  them  of  sufficient  simplicity  to 
remain  absolutely  reliable  in  service 
and  not  too  costly  to  maintain.  Hard 
water  may  cause  trouble  and  make 
the  heater  a  nuisance.  The  facts  are 
that  there  are  comparatively  few  feed 
water  heaters  in  use  on  American 
locomotives.  As  now  used  on  some 
of  the  locomotives  built  within  the 
last  three  years,  it  has  the  e&tCt  of 
adding  over  15%  to  the  draw-bar  pull 
at  speeds  ranging  from  20  to  40  miles 
per  hour.  This  device  is  now  applied 
to  less  than  1%  of  the  locomotives  of 
the  country,  but  will  become  universal. 

WATER  RECTIFICATION 

Mention  has  just  been  made  of  the 
difficulties  that  might  be  encountered 
in  feed  water  heaters  by  the  use  of 
hard  water.  This  is  as  a  mere  nothing 
to  the  trouble  it  makes  inside  the 
boiler.  Hard  water  for  steam-making 
purposes  is  not  only  detrimental  to 
economy  but  is  a  positive  block  to 
regularity  of  service,  especially  in  the 
winter,  when  maximum  steaming  is 


required  on  account  of  adverse  track 
conditions. 

Fortiuiately  all  water  is  not  hard, 
but  there  are  many  sections  where  it 
is.  In  some  sections  where  the  water 
is  not  the  best,  it  can  be  used  fay  add-^ 
ing  chemicals  to  prevent  the  forming 
of  hard  scale.  With  this  system,  fre- 
quent boiler  washings  are  necessary. 
Some  waters,  especially  in  the  West, 
are  wholly  unfit  for  steam-making 
purposes  until  after  they  are  treated 
in  water  rectification  plants.  Steam- 
ships use  sea  water  to  condense  the 
steam,  which  is  returned  to  the  boilers 
and  used  over  and  over  again.  Loco- 
motives must  use  whatever  kind  of 
water  they  find  at  convenient  points 
on  the  line.  Proper  treatment  is  vital 
to  economy  and  reliability  of  service. 

INCREASING  THE  HEATING  SURFACE 
OF  FIRE  BOX 

Thermo-sjrphon  fire-box  equipment, 
employed  on  a  few  locomotives,  con- 
sists of  large  tubes  which  spread  out 
into  a  fan-shaped  structure  connecting 
the  crown  sheet  with  the  lower  front 
part  of  the  fire-hox.  Its  effect  is 
greatly  to  increase  the  circulation 
through  and  around  the  fire-box  and 
over  the  crown  sheet,  the  hottest  part 
of  the  locomotive  boiler,  and  therefore 
greatly  increase  steaming  capacity. 
About  15%  can  be  added  to  the  draw- 
bar pull  at  normal  speeds  by  the  use 
of  this  device.  This  also  provides  a 
support  for  brick  arches  which  are 
now  applied  to  75%  of  the  locomotives 
in  use. 

COMBINED  BENEFITS  OF  STEAM- 
MAKING  DEVICES 

The  devices  mentioned  thus  far  are 
all  for  steam-making.  By  their  com- 
bined use,  either  on  new  or  old  loco- 


motives modernized,  about  80%  more 
volume  of  steam  can  be  produced 
with  a  given  size  boiler  with  the  same 
amount  of  fuel  consumption,  which 
means  that  a  3,000  ton  train  can  be 
increased  to  beyond  5,000  tons  on  ihe 
open  road  and  proper  speed  main- 
tained. 

This  picture  is  somewhat  dimmed 
by  the  fact  that  these  devices  are  of 
little  or  no  value  in  starting  the  train, 
which  requires  a  draw-bar  pull  of 
about  18  pounds  per  ton,  whereas  only 
about  seven  pounds  per  ton  are  re- 
quired to  keep  it  rolling  when  once 
started  on  straight  and  level  track. 
Nor  are  they  of  any  special  use  on 
the  grade  when  the  speed  is  reduced 
to  near  the  stalling  point,  except  on 
locomotives  especially  designed  for 
heavy  grades  and  low  speed.  Such 
locomotives  are  not  adapted  for  serv- 
ice on  the  open  road  where  relatively 
high  speeds  must  be  maintained  to 

economize  time  and  prevent  conges- 
tion. 

THE  BOOSTER 

In  order  to  enable  the  loonnotive 

with  its  improved  steam-making  de- 
vices to  get  its  enlarged  train  started 
and  over  the  stalling  grades,  a 
mechanism  had  been  applied  called,  in 
railroad  parlance,  a  "booster."  This 
is  the  newest  development,  and  has 
been  applied  to  only  a  comparatively 
few  locomotives,  but  quite  sufficient 
to  prove  its  value.  In  order  to  under- 
stand better  its  application  and 
usefulness,  it  will  be  necessary  to 
consider  briefly  the  principle  of 
locomotive-wheel  arrangement  for 
different  kinds  of  service. 

At  low  speeds  the  greatest  tractive 
effort  is  exerted,  but  owing  to  the  low 
piston  speed,  less  steam  is  needed; 
therefore,  the  switchiiig  locomotive 


has  a  comparatively  small  boiler  and 
all  the  weight  is  carried  on  the  drivers. 
The  same  principle  applies  to  the  so- 
called  "Mallet"  type,  designed  for 
mountain  grades,  where  douSe  sets  of 
drivers  and  cylinders  are  placed  under 
one  boiler.  Neither  of  these  types  is 
suitable  for  high  speeds,  as  their 
boilers  would  not  furnish  a  suffici^t 
su|>ply  of  steam* 

In  heavy  passenger  and  fast  freight 
service,  the  conditions  are  exactly  re- 
versed.   The  steam  requirements  go 
up  with  the  speed,  and  the  tractive 
effort  goes  down;  consequently,  large 
boilers  are  used  and  the  weight  carried 
in  part  on  truck  wheels,  both  front 
and  rear.   The  rear  set  of  wheels  are 
called  trailers  and  are  smaBer  tibm 
the  drivors  in  order  to  find  accommo- 
dation  tmder   the   fire4)Ox,  which 
places  a  limit  to  the  rearward  ex- 
tension of  the  drivers.     When  the 
train  is  being  started,  or  running  on 
grades  or  slmrp  curves  at  very  low 
speeds,  then  all  of  the  tractive  effort 
possible  is  needed.    Under  such  cir- 
cumstances  there   is   a   surplus  of 
steam.    These  are  conditions  where 
the  booster  comes  in.   It  is  a  double 
cylind^  steam  engine,  spur  geaml  to 
Ihc  tracing  wheels  at  a  ratio  of  three 
or  four  to  one,  by  means  of  shifting 
gears,  which  automatically  disengage 
when  not  wanted,  leaving  the  trailing 
wheels  to  rim  free.   Its  action,  when 
eng^d,  is  very  much  19%  am  auto- 
mobile running  in  low  to  pull  itself 
out  of  the  mud.   About  25%  is  added 
to  the  draw-bar  pull  at  speeds  under 
12  miles  per  hour  on  a  locomotive 
with  eight  drivers  coaled,  providing 
^at  tlM  ttaiters  carry  the  same  weight 
as  eadi  pair  of  driving  wheels.  The 
effect  of  the  booster  is  to  start  a 


longer  train  with  less  shock  due  to 
slack  taking,  and  take  it  over  a  steeper 
grade  without  stalling. 

ELECTRIFICATIQN 

All  the  world  loves  a  contest,  as  the 
gate  receipts  at  recent  fistic  encounters 
amply  testify.  That  is  why  we  are 
thrilled  by  seeing  a  notice  in  the  daily 
press  of  a  contest  between  a  steam 
and  an  electric  locomotive.  The  two 
were  coupled  together  axid  speeded 
up  to  60  miles  an  hour  by  the  steam 
locomotive.  The  current  was  then 
turned  on,  the  steam  locomotive  con- 
tinuing to  do  its  best  while  the  electric 
locomotive  exerted  its  power  in  the 
opposite  direction.  The  two  were  not 
only  brought  to  rest,  but  the  steam 
loccMnotive  was  entirely  ovtnomt  and 
pushed  rapidly  backward  by  its  new 
rival. 

The  electrification  of  railways 
fascinates  the  popular  mind,  and  for 
this  there  is  ample  justification* 

Improvements  in  steam  bcomotive, 
such  as  we  have  been  considering, 
postpone  tibe  day  of  its  extinction  into 
the  distant  future,  if,  in  fact,  it  ever 
takes  place.  Both  the  electric  and  the 
steam  locomotive  are  sure  to  have  a 
huge  part  in  speeding  the  mighty 
stream  of  traffic  that  flows  in  an  ever 
increasing  flood  from  state  to  state 
and  onward  to  the  sea.  The  use  of 
electric  locomotives  will  increase,  for 
a  very  good  and  simple  reason.  It 
takes  six  or  seven  times  as  much 
draw-bar  pull  to  take  a  train  over  a 
2%  grade,  as  it  takes  to  move  it  on 
the  level.  If  the  train  is  to  go  through 
unbroken,  it  rmgmm  dottUe  and 
triple  heading,  pu^ng  and  double 
pushing.  With  all  this  extra  power, 
the  speed  is  reduced  to  a  crawl,  con- 
gesting the  line  at  a  point  where 
double  tracking  or  quadruple  tracking 


is  liable  to  prove  difficult  and  expen- 
sive, as  these  are  the  points  where 
tunnels  and  other  obstructions  are 
most  likely  to  be  found. 

With  electricity,  power  without 
limit  can  be  concentrated,  train  speeds 
maintained,  and  the  heavy  grades 
cease  to  be  a  limiting  factor  on  the 
line.  Many  other  things  can  be  said 
in  favor  of  the  electric  bcomotive, 
such,  for  example,  as  its  ability  to 
stay  in  service  and  make  long  runs. 
Its  one  drawback  is  cost  of  installa- 
tion, which  is  many  times  more  than 
is  required  for  steam;  so  that  at 
presttit,  and  perhaps  for  many  years 
to  come,  it  will  b^t  justify  itsdf  on 
mountain  grades,  tunnels,  and  ter- 
minals* 

SIDINGS^  SWITCH  AND  SIGNALS 

Improvemeftts  in  the  capacity  and 
economy  of  the  power  is  of  compara- 
tively little  avail  unless  there  are  also 
corresponding  improvements  in  other 
portions  of  the  whole  mechanism  of 
the  raOroad.  Lcmg,  heavy  trains  can 
not  be  sent  ortr  single  or  double  track 
lines  unless  sidings  are  supplied  in 
sufficient  quantity  and  size  to  take 
care  of  them,  and  provision  made  for 
their  speedy  operation. 

Thousands  of  miles  of  railway  are 
without  blodk  signals.  These  were 
first  introduced  purely  as  a  safety 

device  but  have  now  become  necessary 
for  the  expedition  of  traffic  over  con- 
gested lines.  In  the  pioneer  days, 
when  trains  were  few  and  small,  there 
was  no  great  loss  if  the  train  came  to 
to  a  full  stop  when  taking  the  siding* 
giving  the  orakeman  of^rtutiity  to 
run  ahead  and  turn  the  switch,  and 
for  the  train  to  pull  into  the  siding 
and  move  out  again  after  the  meeting 
had  been  made*  making  a  third  stop 


for  the  brakeman  to  close  the  switch 
and  catch  the  rear  end  of  the  train. 
But  when  it  is  a  congested  line  with 
5000  tons  of  freight  and  a  modem 
power  unit,  it  bemies  a  matlK'  of 
very  great  importance  and  can  only 
be  handled  to  the  best  advantage  as 
regards  economy,  expedition,  and 
safety,  by  interlocking  switches  and 
signals  in  control  of  an  operator  near 
the  siding  or  several  miles  from  it. 
In  other  words,  the  time  is  at  hand 
when  trunk-line  railways  must  cease 
hand  operation  and  adopt  machine 
operation  for  economy  and  quantity, 
sending  trains  from  one  track  to  an- 
other, or  in  and  out  of  sidings  by  the 
push  of  a  button  in  plaoe  of  the  slow 
methods  of  the  past 

BRAKES 

The  layman  ordinarily  thinly  of  air 
brakes  as  something  that  was  invented 
and  conqdetely  perfected  a  iulf  ota- 
tury  or  more  ago.  The  service  ren- 
dered to  the  safety  of  the  railwa)rs 
throughout  its  life  has  been  of  the 
greatest  value,  but  this  has  only  been 
accomplished  through  continued  im- 
provement. There  are  new  improve- 
ments made  that  can  be  aiqilMd  when 
the  proper  time  comes,  for  die  fur- 
ther effectiveness  of  the  service  on 
very  long  trains.  The  brakes  take 
effect  progressively  from  the  head  to 
the  rear  end  of  the  train.  Their  ac- 
tion is  so  slow,  both  for  setting  and 
releasing,  that  it  is  impossible  to  ap- 
ply them  on  a  long  train,  of  from  75 
to  100  cars,  vrithc^  brin^ging  it  to  a 
fcdl  stop,  unless  the  train  is  running 
at  a  speed  greater  than  ten  miles  ptf 
hour. 

In  the  New  York  subway,  ten- 
car  passenger  trains  are  operated  at 
extremely  short  intervals,  the  trains 
being  equipped  with  electro-pneumatic 


brakes,  so  that  the  brakes  are  set  and 
released  simultaneously  and  instantiy 
on  each  car  as  though  it  were  a  single 
unit  by  itself.  Electric  control  of  air 
brakes  will  certainly  be  a  requirement 
of  the  future.  I  am  aware  that  con- 
ditions are  not  ready  for  the  general 
applicatkm  of  electro-pneumatic 
brakes  at  present,  and  tiiat  is  why  it 
is  spoken  of  as  a  requirement  of  the 
future. 

On  frdght  cars  the  power  of  the 
brakes  can  only  be  adjusted  to  the 
empty  car,  whoi  the  car  loaded  may 
weigh  three  or  four  times  as  much. 
This  means  that  where  loaded  cars 
and  empty  cars  are  in  the  same  train, 
the  braking  capacity  on  the  empties 
is  three  or  four  times  as  much  as  it  is 
on  the  loaded  cars,  with  ccmsequent 
sho^  and  damage  creating  a  limiting 
factor  cm  this  type  of  service.  Im- 
proved brakes  have  been  designed  and 
applied  to  a  small  extent  to  meet  these 
conditions. 

These  are  only  a  few  of  the 
outstanding  improvements  tlutt  are 
possiUe  of  being  applied  to  the  iask 
of  greater  and  more  economic  trans- 
portation. 

Developments  in  operation  will  lead 
to  the  placing  of  Chicago,  Pittsburgh, 
Kansas  City,  and  other  restricted  gate* 
ways  on  stub  tracks,  the  main  line 
passing  them  by. 

KEEPING  THE  EQUIPMENT  IN  SERVICE 

One  of  the  greatest  economies  in 

railway  operation  is  to  keep  the  equip- 
ment in  use  the  greatest  possible 
amotmt  of  time.  In  our  own  business 
we  recognize  the  value  in  reduced 
overhead  when  our  equipment  can  be 
used  full  time,  or  better  still  with 
more  Aan  one  shift.  The  same  is 
true  of  railway  equipment.    In  order 


to  bring  this  about,  there  must  be 
facilities  for  taking  care  of  bomio* 
tives  at  the  terminals  so  tiiat  they  will 

be  the  least  possible  time  out  of  serv- 
ice. This  means  better  and  larger 
round-house  facilities,  sanding  and 
coaling  devices,  boiler  washing  equip- 
ment, and  last,  but  certainly  not  least, 
modem  machine  tools  for  both  the 
round-house  shop  where  temporaiy 
and  emergency  repairs  are  made,  and 
for  the  general  shop  where  thorough 
overhauling  is  done. 

IS  MANAGEMENT  INCOMPETENT? 

It  has  been  shown  that  there  are 
improvements  in  equipment  actually 
tested  and  to  a  limited  extent  in  use 
to  wamuit  the  conclusion  that  there 
are  no  engineering  obstacle  to  more, 
better,  and  relatively  cheaper  transpor- 
tation. Reference  is  frequently  made 
in  certain  quarters  to  the  incompe- 
tency of  railroad  management.  Let 
us  see  as  to  that.  Since  taking  back 
Ae  roads  from  the  government  on 
March  1,  1920,  the  number  of  em- 
ployees has  been  reduced  by  150,000, 
while  the  amount  of  traffic  being 
moved  at  the  present  moment  is  the 
largest  in  history,  with  a  steadily  rising 
car  surplus  for  the  October  peak. 
This  hardly  looks  like  incompetence. 

TAKE  IT  OUT  OF  THE  RAILROADS 

The  only  thing  that  stands  in  the 
way  of  growth  of  transportation  facili- 
ties is  lack  of  capital.  No  arguments 
are  necessary  to  convince  you  that  tte 

capital  will  be  forthcoming  if  there  is 
prospect  of  security  for  the  invest- 
ment and  a  continued  return  satisfac- 
tory compared  with  what  can  be 
ob^ned  in  other  industries.  The  sell- 
ing methods  of  our  political  leaders 
have  not  improved  as  rapidly  as  have 


those  of  the  makers  of  some  less  im- 
portant commodities,  with  the  result 
that  the  people  are  misinformed  and 
led  to  believe  false  economic  doc- 
trines. When  any  considerable  class 
is  adversely  affected,  such  for  example, 
as  tfie  wheat  growers  or  the  coal  con- 
sumers, what  is  the  first  suggestion 
for  relief?  Take  it  out  of  the  rail- 
roads. 

COMMISSION  HAS  DOUBLE 
RESPONSOHLmr 

In  the  Transportation  Act  of  1920, 
Congiess  places  the  regulation  of  the 
railroads  m  the  hands  of  the  Inter- 
state Ccwnmerce  Commission  wiA  in- 
structions to  see  that  no  injustice  is 
done  any  shipper;  also  charges  them 
with  an  equally  important  duty  of 
seeing  that  the  railroads  receive  a  re- 
turn, which  will  attract  capital  suffi- 
dent  for  adequate  growth  and  devel- 
opment. 

Mechanically  the  railroads  are  on 

the  way  to  handle  the  ever-increasing 
volume  of  traffic  and  to  do  it  so  much 
more  economically  as  to  give  promise 
of  ultimate  freight  rate  reductions. 
Our  opportunity  is  in  using  our  in- 
fluence with  those  in  authority  to 
promote  and  maintain  a  government 
policy  favorable  to  the  development 
of  transportation,  the  master  key  to 
progress.  Vital  to  mechanical  pro- 
gress by  the  railway  is  the  investment 
of  vast  capital   Underlying  such  in- 


vestmait  is  confidence  in  the  stabihty 
of  railway  income.  Bdiind  tliis  in 
turn  is  stability  of  government  policy. 
Efforts  are  being  made  to  repeal  Ae 
Act  or  so  to  amend  it  that  the  revival 
of  railroad  credit  will  be  impossible 
and  public  interest  suffer  irreparable 
damage.  Some  men  in  public  Ufe  do 
not  seem  to  know  that  one  dry  bearing 
will  be  just  as  disastrous  to  &e  op- 
eration of  the  whole  madiine  as  if 
no  oil  were  used  at  any  point.  The 
immediate  objective  is  a  further  trial 
of  the  Transportation  Act  without 
experimental  amendments.  In  future 
years  the  objective  is  so  to  guide  the 
progress  of  perfecting  the  law  that 
always  raibeddcd  in  it  will  remam 
the  principle  of  net  income  adequate 
for  the  attraction  of  investment  capi- 
tal. 

Can  you  not  picture  a  shrinking 
map  with  the  Missouri  Valley  pro- 
ducts onty  48  hours  from  Atlai^ 
harbors  ?  Can  you  not  visualize  witii 

the  prosperity  incident  to  these  de- 
velopments an  enormous  increase  in 
the  use  of  mechanical  equipment  on 
the  farm,  in  the  home,  on  the  railway, 
in  the  air — wherever  there  are  tasks 
for  human  hands  to  perform?  Does 
this  not  mean  that  me  manufacture 
of  machine  tools  will  become  a  more 
stabilized  industry  depending  less  on 
the  activities  of  any  one  line  and  more 
on  the  general  prosperity  of  all  the 
peopte? 


